The Helicobacter pylori mutY homologue HP0142 is an antimutator gene that prevents specific C to A transversions.
Extensive genetic variability resulting from a high mutation rate and frequent recombination is a characteristic of Helicobacter pylori. Its average mutation rate is 1 x 10(-6), similar to that of Escherichia coli mutator strains. Few genes involved in DNA repair have been functionally characterized in H. pylori. In E. coli, the DNA glycosylase MutY is a part of the base excision repair system. The H. pylori mutY homolog HP0142 was analyzed in this study. HP0142 was disrupted by inserting a kanamycin resistance cassette. Mutation rates were determined by measuring the frequency of point mutations in rpoB conferring resistance against rifampicin. Inactivation of mutY in H. pylori resulted in an increase of the mutation frequency by a factor of up to 34. Sequence analysis of rpoB in rifampicin-resistant clones selected from the mutY mutant showed a modest increase of G:C/T:A transversions in comparison to clones selected from wild type strains. In contrast, inactivation of mutY had a profound impact on the distribution of mutations within rpoB. This finding suggests that the efficiency with which mutY prevents transversions is strongly dependent upon the sequence context. Inactivation of mutY was associated with a stationary phase fitness deficit in competitive cultures with the wild type strain.